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Why Concentrating PV?
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30% Efficiency

30% Efficiency With Reduced Ge Wafer Cost

40% Efficiency With Reduced Ge Wafer Cost
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Concentrator Cell Development

Spectrolab Concentrator Cell Roadmap 
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State of the Art
Triple Junction Cell



World-Record Concentrator Cell

• &HOO�GHYHORSPHQW�HIIRUWV�OHG�WR�D�ZRUOG�UHFRUG�FHOO�HIILFLHQF\�XQGHU�FRQFHQWUDWLRQ�GXULQJ�
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Spectrolab CPV Capabilities

6SHFWURODE�ZDQWV�WR�EH�D�PDMRU�SOD\HU��QRW�MXVW�DV�D�FHOO�PDQXIDFWXUHU��EXW�DOVR�DV�D�
SURYLGHU�IRU�&39�DUUD\V��

6SHFWURODE�FDSDELOLWLHV�LQFOXGH�
�
��0293(�DQG�FHOO�IDEULFDWLRQ��HQRXJK�WR�SURGXFH����0:�RI�SHDN�SRZHU�DW�����VXQV��ZLWKRXW
��DGGLQJ�DQ\�QHZ�IDFLOLW\�
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��&RQWLQXRXV�LOOXPLQDWLRQ�WHVWLQJ�IRU�LQGLYLGXDO�FHOOV�DQG�UHFHLYHUV�

��&RVW�UHGXFWLRQ

CPV Array Development



Spectrolab & APS Dense
          PV Array
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 Before After
Voc 4.567 4.624
Isc 0.0235 0.0234
Eff 20.8 21.03
Pmax 0.0799 0.0808
FF 74.39 74.56
Vmp 3.854 3.907
Imp 0.0207 0.0207

��VPDOO�FHOOV�LQ�VHULHV�
ZLWK�D�E\SDVV�GLRGH�
SRVW�OLJKW�VRDN�DW�����
VXQV�
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DC Before After
Voc 4.562 4.562
Isc 0.0695 0.0695
Eff 20.01 20.09
Pmax 0.246 0.247
FF 77.61 77.86
Vmp 3.814 3.832
Imp 0.0644 0.0644

��ELJ�FHOOV�LQ�VHULHV�ZLWK�D�
E\SDVV�GLRGH�SRVW�OLJKW
VRDN�DW�����VXQV

Some Outdoor Test Results



Collaboration Between 
  Spectrolab and CSP
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��7HVW�WKH�UHFHLYHU�DW�GLIIHUHQW�OHYHOV�RI�FRQFHQWUDWLRQ�DQG�WHPSHUDWXUHV�XVLQJ�WKH�+)6)��

����%HQHILWV
��7HVW�UHVXOWV�ZLOO�HQDEOH�XV�WR�HVWDEOLVK�PD[LPXP�FRQFHQWUDWLRQ�OHYHO�IRU�UHOLDEOH�
���RSHUDWLRQ�DW�GLIIHUHQW�WHPSHUDWXUHV��
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����%HQHILWV
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��6\VWHP�ZLOO�EH�WHVWHG�ILUVW�DW�$ODEDPD�DQG�WKHQ�EH�JLYHQ�WR�15(/�

Collaboration Between 
  Spectrolab and CSP (Cont.)



&RQWLQXRXV�FROODERUDWLRQ�EHWZHHQ�&63�DQG�39�DQG�V\VWHP�PDQXIDFWXUHUV�LV�QHHGHG�

���8VH�WKH�+)6)�DV�D�WHVW�EHG�IRU�GLIIHUHQW�FRQFHQWUDWRU�FHOO�GHVLJQV�
�������,V�WKHUH�D�PD[LPXP�FRQFHQWUDWLRQ�OHYHO�IRU�0-�FHOOV"
�������,V�LW�UHODWHG�WR�WKH�FHOO�VL]H"
�������+RZ�GRHV�WKH�VRODU�IOX[�QRQ�XQLIRUPLW\�SOD\�LQ"

���8VH�WKH�+)6)�DV�D�WHVW�EHG�IRU�GLIIHUHQW�39�DUUD\�GHVLJQV�
�������(VWDEOLVK�WKH�UHODWLRQVKLS�EHWZHHQ�UHFHLYHU�GHVLJQ�DQG�WKH�PD[LPXP�FRQFHQWUDWLRQ
�������OHYHO�WKDW�FDQ�EH�VXVWDLQHG�
�������2EWDLQ�GDWD�RQ�GLIIHUHQW�UHFHLYHU�GHVLJQV�SHUIRUPDQFH�DQG�UHOLDELOLW\��LUUHVSHFWLYH�RI
�������WKH�RSWLFDO�V\VWHP��

���*HQHUDWH�SHUIRUPDQFH�DQG�UHOLDELOLW\�GDWD�RQ�FRQFHQWUDWRU�V\VWHPV�

Future Collaboration Suggestions



Concluding Remarks

���&39�XVLQJ�KLJK�HIILFLHQF\�VRODU�FHOOV�RIIHU�UHDO�RSSRUWXQLWLHV�IRU�UHQHZDEOH�
����HQHUJ\�JHQHUDWLRQ�DW�FRPPHUFLDOO\�IHDVLEOH�SULFHV��XVLQJ�WKH�ODWHVW�GHYHORSPHQWV�
����LQ�0-�FHOOV�

���&ROODERUDWLRQ�ZLWK�&63�ZLOO�RIIHU�WUHPHQGRXV�KHOS�WR�39�PDQXIDFWXUHV��DV�LW�ZLOO
����HQDEOH�WKHP�WR�WHVW�WKHLU�FRQFHQWUDWRU�FHOOV�DQG�PRGXOHV�DW�GLIIHUHQW�FRQFHQWUDWLRQ
����OHYHOV�DQG�REWDLQ�UHOLDELOLW\�GDWD�RQ�VPDOO�VFDOH�V\VWHPV�


